Abstract. In response to the dynamic test of rocket sled, the vibration frequency is wide and the vibration intensity is large, a double damping system is designed to reduce the vibration intensity of the tested product. The vibration characteristics of the rocket sled dynamic test are analyzed, and a single layer vibration damping model is established under the basic excitation. Through the simulation calculation and test, the single layer vibration damping system can effectively suppress the high frequency vibration of the dynamic test of the rocket sled, and make the sled car vibration meet the requirements of the working environment of the common tested products.
Introduction
The rocket sled test is a test method that uses the sled vehicle as the carrier and the rocket engine as the power, through the high speed movement of the sled vehicle in the track, simulating the flight speed and acceleration characteristics of the tested products, and using the sled test equipment and the external test equipment to obtain the performance parameters of the tested products. In the high-speed movement of the sled car, the vibration environment of the sled car can be caused by the unevenness of track, the gap between the slipper and the track, or the vibration of the rocket engine.
The study shows that the average vibration acceleration of the sled car is 74.6g when the speed of [1] is running at the speed of 100m/s, and the maximum error of the adjacent point in the 1 meter section of the track is L=0.2mm. The acceleration will be greater if the speed is further improved. In the dynamic test of double track vehicle, the acceleration of the left and right direction of the skid reached 75g, and the acceleration of high and low directions reached 50g. Excessive vibration acceleration may lead to abnormal work and even structural damage. It can be seen from the measured data of rocket sled vibration that the vibration intensity of skid is much higher than the maximum vibration acceleration of common samples. Therefore, the design of rocket sled damping system must be carried out to reduce the vibration of the tested rocket sled and ensure the safety of the tested products.
Vibration Damping System

Dynamic Analysis of Vibration Damping System
The single layer vibration damping system is to increase the damping of the spring in the sled car and the tested product, and use the elastic deformation of the spring to reduce the excitation of the vibration source (sled car vibration) to the tested product. In Fig 1 .
They are the quality of the tested products, the stiffness and damping of the vibration absorption system, respectively. The dynamic equation is [2] : the environmental load is set as a simple harmonic form. Assuming the initial state is zero, Laplace transform is used:
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Then, the acceleration transfer rate [3] of the object of vibration reduction (3) is obtained by using the Lagrange inverse transformation formula (2). -Damping ratio.
Simulation Calculation of Vibration Damping System
The tested product is a 100kg air to ground missile model. 4 shock absorbers are arranged on the monolayer damping system, and the tested items are connected with the upper part through the hoop.
A monolayer damping system model is established according to the product structure as shown in Figure 2 single layer damping system model. The elastic coefficient K=450000N/m of the shock absorber is equivalent to that of rubber E=190000Pa, and the model net is divided into Figure 3 as shown in Figure [4] . In order to verify the vibration damping effect of the system, the stochastic vibration of the vibration damping system is simulated by [5] , and the excitation load and the vibration response of the tested product are applied to the effect of the excitation load and the vibration damping effect, such as table 16. The vibration response of the tested product is shown in Figure 10-Figure 13 . Table 2 . Excitation load and vibration damping effect.
Excitation frequency /Hz
Excitation intensity /g
The vibration intensity of the tested product /g Damping efficiency /100% 
Verification of Vibration Damping Effect
According to the design scheme of vibration damping, 4 damping spring dampers with natural frequencies of 7Hz and 50kg are selected. The damper is installed between the test clamp and the sled car. The vibration damper is shown by the vibration platform of Figure 13 damping spring through the connection between the transition plate and the sled car, and the vibration damping platform is installed on the vibration table, as shown in Figure 14 . The vibration test results of the tested specimens are shown in Table 2 . It can be seen from the vibration reduction effect that the vibration intensity is less than 2G and the vibration frequency is 10 to 40Hz, and the damping effect is 86%. 
